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ABSTRACT
Actinomycosis is an uncommon, chronic granulomatous disease caused by the filamentous, gram-positive bacterium Actinomyces
israelii. It causes indolent, painful wound infections commonly presenting with oral-cervicofacial manifestations, but other infec-
tions of the chest wall and gastrointestinal and genital tract are also seen. A high level of suspicion is required for diagnosis, as
it may be missed or mistaken for malignancy. Severe cases may involve the central nervous system and require surgical inter-
vention. We present a case report of actinomycosis causing a brain abscess.
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A
ctinomyces is a human commensal organism of the
oral, gastrointestinal, and pelvic mucosa; it affects
mostly middle-aged men.1,2 The disease is spo-
radic and is not transmitted from person to person.

Disruption of the mucosal surface is the initiating factor for
infection, with subsequent invasion of breached or necrotic
tissue.1 Individuals of all ages and any host may be infected.
Actinomycosis is classically associated with intrauterine devi-
ces and use of bisphosphonates causing osteonecrosis of the
jaw.3 Pathognomonic “sulfur granules” can be seen on histo-
pathology. The most common presentation is a painless mass
at the angle of the jaw; however, any organ can be involved.4

In rare cases, the infection may spread hematogenously, caus-
ing distant metastatic disease. We present an interesting case
of actinomycosis involving the central nervous system (CNS).

CASE REPORT
A 48-year old black man who was an everyday smoker

was brought to the emergency room following a witnessed
seizure. He had developed progressive confusion, short-term
memory loss, and right-sided weakness days before presenta-
tion. He was intubated for airway protection. He was hyper-
tensive, did not have fever, and had right-sided weakness.
His white blood cell count was 23.5 k/lL. Computed tom-
ography (CT) of his head showed a 3.5 cm mass in the left

frontal lobe (Figure 1a). A transthoracic echocardiogram
showed no vegetations, and blood cultures did not show any
growth. Magnetic resonance imaging (MRI) of his brain
showed a left frontal abscess (Figure 1b, 1c). Stereotactic
biopsy and drainage was performed and tissue sections
showed a cluster of filamentous gram-positive branching
rods, consistent with Actinomyces (Figure 2). CT of his chest
showed multifocal pneumonia with a cavitary lesion in the
left upper lobe (Figure 3a). Bronchoscopy with bronchoal-
veolar lavage was performed but cytology, stains, and micro-
biology were unremarkable. He was started on ceftriaxone
2 g every 12 h, which continued throughout the hospitaliza-
tion. After the patient was successfully extubated, a thorough
oral exam revealed multiple caries and broken and missing
teeth, which were thought to be the source of infection.

The patient was discharged from the hospital on intra-
venous ceftriaxone 2 g twice a day, which he received for
4 months (due to adherence and reluctance to have a 24-h
penicillin G infusion at home). Four months later, repeat
MRI of his brain showed improvement in the left frontal
lobe abscess cavity (Figure 1d, 1e). Repeat CT of his chest
showed near resolution of the pulmonary infiltrates and reso-
lution of the left lung nodule (Figure 3b). At that time, he
was transitioned to oral doxycycline 100 mg twice a day to
complete at least 1 year of outpatient treatment. The patient
was since lost to follow-up.
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DISCUSSION
Diagnosis of actinomycosis is challenging due to its nonspe-

cific symptoms and physical findings, unless the classic “lumpy
jaw” is seen on clinical exam.2,5 CNS involvement is rare and
usually results from hematogenous spread from distant sites
such as lung, abdomen, or pelvis (infected intrauterine device)
or contiguous foci like ear, sinus, and cervicofacial region.4,6

Our patient had evidence of poor dentition, which could have
been the inciting event leading to aspiration and formation of a
lung abscess with subsequent hematogenous spread to the
CNS. Although bronchoalveolar cultures were obtained, it is

not unusual to yield negative results given that they are usually
not obtained under proper anaerobic conditions.7 Tissue biopsy
would be more appropriate, but we did not feel it would be
necessary in this case.

Diagnosis of actinomycosis requires the recovery of
Actinomyces species from an abscess, fistula, or sinus tract;
histologically, they appear as colonies of filamentous bacteria
with a zone of granulation tissue known as sulfur granules.1,8

Due to the slow-growing nature of the organism, cultures
should be held for at least 14 days in an anaerobic environ-
ment.9 The microbiology laboratory should be informed about
suspected actinomycosis.6 Branching gram-positive bacilli may
indicate either aerobic Nocardia, Actinomyces, or sometimes
Rhodococcus species. Actinomyces species is indistinguishable
from Nocardia on Gram stain,1 but can be differentiated by
special cultures and by modified acid-fast stain: Nocardia stains
partially acid-fast, while Actinomyces does not.2 Differentiation
of actinomycosis from nocardiosis is crucial for the selection of
appropriate antimicrobial therapy.4

Actinomycotic brain abscess mainly involves the temporal
and frontal lobes and appears on MRI as single or multiple
peripherally enhancing lesions that may be encapsulated or less
frequently unencapsulated and exhibit a hyperintense rim on
T1 noncontrast imaging and a grape-like cluster pattern with a
T2 hypointense wall.6,10 Surgery is reserved for refractory dis-
ease and critical sites such as the CNS.11 Medical therapy is
usually curative, even with extensive disease. Recommended
treatment involves 2 to 6 weeks of high-dose penicillin G or
ceftriaxone followed by 6- to 12-month oral doxycycline.12,13

In conclusion, actinomycosis is an infrequent but poten-
tially severe disease that requires a high index of suspicion
and may ultimately need an invasive approach for diagnosis.
Surgical resection and prolonged antimicrobial therapy are
the cornerstones of management.
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Figure 1. Brain imaging. (a) CT without contrast showing a 3.5� 2.1 cm peripherally hyperdense mass within the left frontal lobe with extensive associated
vasogenic edema and a 10mm left-to-right subfalcine herniation. (b) Diffusion-weighted and (c) T2-weighted MRI showing a 3.5� 2.4 cm mass within the left
frontal lobe compatible with a cerebral abscess. The vasogenic edema involves the left frontal lobe and anterior parietal lobe with diffuse sulcal effacement and
left-to-right midline shift. (d) Diffusion-weighted and (e) T2-weighted MRI showing interval improvement in the left frontal lobe abscess cavity with decreased
surrounding edema and improvement in the mass effect without midline shift.

Figure 2. (a) Hematoxylin and eosin–stained slide showing a cluster of fila-
mentous-appearing bacteria. (b) Grocott’s methenamine silver–stained slide
highlighting the filamentous appearance of Actinomycetes.

Figure 3. (a) CT of the chest without contrast showing irregular small areas of
nodular consolidation within the right upper lobe as well as within the right lower
lobe superior segment. Irregular reticulonodular opacities are scattered through-
out. A partially cavitary nodule is present in the left upper lobe apex measuring 8
mm in greatest dimension, and a small right pleural effusion is present. (b) Near
resolution of right upper and lower lobe infiltrates and of right pleural effusion,
with resolution of the left lung nodule and no evidence of a cavitary lesion.
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Avocations

“Limbs Raised in Praise” by Jay Hoppenstein, MD. Dr. Hoppenstein (e-mail: navigato@aol.com) is a surgeon who was on the medical
staff at Baylor University Medical Center at Dallas from 1971 until his retirement in 2005. He also served as chairman of the Department
of Surgery at Presbyterian Hospital of Dallas.
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